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Introduction and Scope: In accordance with our revised price proposal dated July 9, 2012, this Type, Size and 
Location (TS&L) Study was performed to evaluate alternatives for the reconstruction of Bridge No. BC 8019 – 
Aliceanna Street over Harford Run at Central Avenue and the replacement of Bridge No. BC 8020 – Fleet Street 
over Harford Run at Central Avenue as part of the Central Avenue Phase II design-build project. In addition, per 
the request of the Baltimore City Department of Transportation (BCDOT), two (2) culvert structures along 
Central Avenue, Bridge Nos. BC 1255 and 1555 located between Fleet Street and Aliceanna Street and 
Aliceanna Street and Lancaster Street, respectively, have also been included as part of this TS&L Study. An 
evaluation was performed to determine feasible strengthening and rehabilitation alternatives to upgrade and 
improve the load carrying capacity and serviceability of each culvert to match the project bridges. Finally, an 
additional rigid frame culvert located north of Fleet Street on Central Avenue is also included as part of this 
TS&L Study Report. However, due to limited information available for this small structure (i.e., this bridge’s 
clear span length is less than 20’ between abutments), only repair recommendations have been included herein 
as load rating and strengthening options were not able to be evaluated effectively at this time. 
 
Reconstruction alternatives for Bridge Nos. BC 8019 and BC 8020 were developed and evaluated in 
conformance with design criteria established for this project which include the following:  
 

 Provide for a 75-year service live expectancy 
 Structures shall carry two-way traffic both longitudinally (east-west) and transverse (north-south) to 

the centerline of each structure 
 No pedestrian or bicyclist requirements 
 Design based on existing roadway profile.  Final profile to be set by the design-build team 
 Maintain east-west traffic during construction using staged construction or a full intersection closure 

via detour (one bridge replaced at a time) 
 Construction duration shall be minimized  
 New structure shall minimize changes to the existing hydraulic opening of each structure  

 
Rehabilitation alternatives for Bridge Nos. BC 1255 and BC 1555 were also developed and evaluated in 
conformance with design criteria established for this project which include the following:  
 

 Provide for a 75-year service live expectancy 
 Increase the current load rating to remove the operating rating for the Type 3 vehicle 
 Minimize excavation (contaminated soils may be present) 
 Minimize traffic disruptions 
 Construction duration shall be minimized  
 Any structure modifications shall minimize changes to the existing hydraulic opening of each 

structure  
 
The following information was reviewed to develop feasible alternatives from which a recommended alternative 
was selected: 
 

 Field Surveys and Topographic Mapping performed by WR&A 
 2009 and 2011 (draft) Bridge Inspection Reports 
 Impacts to the surrounding area during construction 
 Preliminary roadway plans developed by WR&A 
 Preliminary proposed MTA Red Line Tunnel Locations under BC 8020 at Fleet Street 
 Preliminary hydraulic opening analysis performed by WR&A 
 Input and direction as received from Baltimore City Department of Transportation 
 Existing available plans for Bridge Nos. BC 8019 and BC 8020 (see Appendix C for plans) 
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Project Site/Structure Description: Aliceanna and Fleet Streets are both classified as urban local roadways 
carrying two lanes of traffic over Harford Run. The Average Daily Traffic (ADT) over Bridge No. BC 8019 
(Aliceanna Street) is 28,785 vehicles per day and over Bridge No. BC 8020 (Fleet Street) is 6,020 vehicles per 
day, as indicated in their respective 2009 Bridge Inspection Reports. Truck traffic comprises approximately 5% 
of the volume on both streets. Aliceanna Street and Fleet Street are posted for 25 MPH.  The actual bridge 
structures are situated prominently within the intersection at Central Avenue and are oriented in the east-west 
direction (see Appendix A for a Location Map).  
 
Central Avenue is classified as an urban collector carrying two lanes of traffic and runs in a north-south 
direction through central Baltimore City. Harford Run is parallel to and located directly underneath of Central 
Avenue. The portion of Central Avenue in the vicinity of Bridge Nos. BC 8019 and BC 8020 has a clear 
roadway width of approximately 75 feet. The Average Daily Traffic (ADT) along Central Avenue is only 3,900 
vehicles per day. Central Avenue is posted for 30 MPH. Central Avenue is on a downgrade at the north 
approach and an upgrade at the south approach at both bridges. Central Avenue, Fleet Street, and Aliceanna 
Street are all on relatively tangent alignments.   
 
Built in 1920, Bridge No. BC 8019 (see Appendix B for Existing Bridge Photographs and Appendix C for 
Existing Bridge Dimensions) is a single span combination concrete encased steel beam and solid concrete slab 
bridge supported by masonry abutments on 12” diameter timber piling installed at 4’ centers. The original 
design live load vehicle is unknown, but it is anticipated that at a minimum, an H-20 live load vehicle was used. 
It is likely that the bridge was also designed to support trolley loads, but given the isolated location of this live 
load, it will be assumed that the H-20 vehicle was the design load for analysis purposes. Per recent survey 
measurements, the structure has a clear span length of 23’-3” ± with a total structure length of approximately 
25’-0” (back-to-back of backwalls) and is oriented 90-degrees to the centerline of Central Avenue. The structure 
has an out-to-out superstructure width of 69’-7 ½” ±.  The bridge does not require traffic barriers due to its 
location in the center of an urban intersection. 
 
Built in 1920, Bridge No. BC 8020 (see Appendix B for Existing Bridge Photographs and Appendix C for 
Existing Bridge Dimensions) is a single span concrete encased steel beam and solid concrete slab beam bridge 
supported by masonry abutments on 12” diameter timber piling installed at 4’ centers. The original design live 
load vehicle is unknown, but it is anticipated that at a minimum, an H-20 live load vehicle was used. It is likely 
that the bridge was also designed to support trolley loads, but given the isolated location of this live load, it will 
be assumed that the H-20 vehicle was the design load for analysis purposes. Per recent survey measurements, 
the structure has a clear span length varying from 22’-5” to 23’-3” ± with a total structure length of 
approximately 25’-0” (back-to-back of backwalls) and is oriented 90-degrees to the centerline of Central 
Avenue. The structure has an average out-to-out superstructure width of 111’-5” ±.  The bridge does not require 
traffic barriers due to its location in the center of an urban intersection. 
 
At both bridges, Central Avenue crosses transversely in the north-south direction. Harford Run flows north to 
south toward the Inner Harbor. The channel approaches the bridge perpendicular to the structure. The channel 
bottom consists of a combination brick-lined and timber invert. Several storm drain utility pipes run parallel 
(i.e., east-west) to both bridges and thus pass through the existing abutments and empty into Harford Run. As 
such, a notable amount of moderate silt build-up has accumulated within the invert at both bridges. 
 
These bridges are generally in fair condition. The 2009 Bridge Inspection Report observed some spalling of the 
concrete encased girders exposing the structural steel. These defects have not been repaired. Reference the 
“Existing Bridge Condition” summary on the following page. 
 
Built in 1960, Bridge No. BC No. 1255 is a single cell reinforced concrete box culvert supported by cast in place 
reinforced concrete piles and is situated between Fleet Street and Aliceanna Street. The structure has a clear 
opening between walls of 19’-4”, a 7’-0” minimum rise, and a width (or length in the north-south direction 
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along Central Avenue) of approximately 272’-0”. The bridge does not require traffic barriers due to its location 
within Central Avenue. 
 
Built in 1960, Bridge No. BC No. 1555 is a single cell reinforced concrete box culvert supported by cast in place 
reinforced concrete piles and is situated between Aliceanna Street and Lancaster Street. The structure has a clear 
opening between walls of 19’-4”, a 7’-0” minimum rise, and a width (or length in the north-south direction 
along Central Avenue) of approximately 277’-0”. The bridge does not require traffic barriers due to its location 
within Central Avenue. 
 
Reconstructed in 1981, the three-sided concrete rigid frame culvert located north of the Fleet Street intersection 
has a clear opening of approximately 16’-8” and a width (or length in the north-south direction along Central 
Avenue) of approximately 302’-0”.  
 
Existing Bridge Condition: The existing condition of each structure is based on a recent biennial inspection 
completed by WR&A during the 2011/2012 BCDOT biennial inspection program.  
 
Bridge No. BC 8019 on Aliceanna Street appears to be in satisfactory condition at this time. However, some 
defects were noted in both the superstructure and substructure. Note that the superstructure consists of eleven 
(11) encased steel beams north of an assumed reinforced concrete “dropped soffit” (i.e., 1N – 11N) and ten (10) 
encased steel beams south of the “dropped soffit” (i.e., 1S – 10S). Note however that the original plans indicated 
eleven (11) beams, but it is believed that one of the beams was cast into the dropped soffit, thus contributing to 
the 10 encased beams as identified. Documented defects include:  
 

 Approximately 50% of the total length of the encased steel beam bottom flanges are exposed and 
typically exhibit areas of minor to moderate corrosion with minor section loss.   

 The bottom flanges of Beam Nos. 2N and 3N are delaminated up to ¼” thick at the west end and at 
midspan with approximately 1/32” to 1/16” deep pitting.   

 Beam No. 3N exhibits a 7’-0” long x up to ¼” wide crack along the top of the south face of the 
encasement at the west end.   

 The bottom flange of Beam No. 7N is delaminated up to ½” thick over a length of 3’-0” at the west end. 
 The bottom face of the encasement at Beam No. 10N is delaminated over the full length.  
 The bottom flange of Beam No. 11N is exposed over a 10’ length at the west end with heavy 

delamination and section loss which could not be measured (due to access limitations).  
 At the locations where the encasement remains, the bottom face is typically delaminated and exhibits 

longitudinal cracks up to 1/8” wide along the full length. 
 The exposed bottom flange of Beam Nos. 5S and 6S is delaminated up to ½” thick 
 The exposed bottom flange at the east end of Beam No. 7S is delaminated up to 1” thick. 
 The exposed bottom flange of Beam No. 8S exhibits heavy delamination over the full length, and the 

north edge of the bottom flange exhibits section loss down to a knife-edge over a length of 4’-0” at the 
west end. 

 The concrete encasement at Beam No. 9S exhibits a 5’-0” long x up to 4” high spall on the south face at 
the east end. 

 The concrete encasement at Beam No. 10S exhibits a 6’-0” long x up to full height spall on the north 
face at the east end, and a 1’-0” long x up to full height spall on the north face at the west end. 

 The stone masonry abutments exhibit isolated areas of missing mortar above the waterline (however, a 
significant portion of the abutment face above the waterline is covered with heavy sediment and mud, so 
the mortar in these areas is not visible).   

 Both abutments exhibit a large gap in the stone masonry surrounding the 1’-0” diameter pipe in Bay No. 
8N.   

 The north end of the east abutment exhibits gaps in the mortar between stones up to 1” wide at the 
waterline under Bay Nos. 3N and 4N.   
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 The brick backwalls exhibit isolated areas of missing mortar throughout.   
 The soffit typically exhibits isolated areas of exposed corroded wire mesh reinforcement.   
 A 1'-6" wide x 1’-0” long x 4" deep spall in the soffit between Beam Nos. 5N and 6N exists adjacent to 

the manhole opening at the east end. 
 A 1'-0" wide x 1’-6” long x up to 7" deep spall exists in the soffit between Beam Nos. 4S and 5S 

adjacent to the east abutment backwall.   
 There is an 8'-0" wide x 1'-8" long x up to 7" deep area of spalling with exposed corroded wire 

reinforcement in the soffit between Beam Nos. 5S and 6S at the west end (this spalling appears to have 
been caused by three (3) 2" diameter deck cores taken between the beams at approximately 2'-0" 
spacing). 

 The soffit exhibits areas of minor spalling up to 1” deep with exposed corroded wire reinforcement over 
the east half of Bay Nos. 6S and 9S.   

 
Bridge No. BC 8020 on Fleet Street appears to be in satisfactory condition at this time and does have similar 
defects as those documented for Bridge No. BC 8019. Bridge No. BC 8020 also has some defects that were 
noted in both the superstructure and substructure. Note that the superstructure consists of thirteen (13) encased 
steel beams to the north of a series of concrete slab beams (i.e., 1N – 13N) and six (6) encased steel beams to the 
south (i.e., 1S – 6S). The middle section of the superstructure consists of seven (7) concrete slab beams, denoted 
as 1M – 7M. Documented defects include: 
 

 Approximately 95% of the total length of the encased steel beam bottom flanges are exposed over the 
full or partial bottom flange width and typically exhibit areas of corrosion and delamination.  Any 
remaining portions of the concrete encasement along the bottom flanges are delaminated.   

 The concrete encasement at Beam No. 1N exhibits a full length x up to 3” high spall along the south 
face. 

 There are two (2) conduits in Bay No. 4N; the south conduit and support are broken and hanging down. 
The south half of the bottom flange of Beam No. 4N exhibits heavy section loss adjacent to the conduit. 

 There is an exposed corroded reinforcing bar with 100% section loss along the south face of Beam No. 
5N. 

 The concrete encasement at Beam No. 6N exhibits a 4’-0” long x up to 4” high spall along the north 
face. 

 The concrete encasement at Beam No. 8N exhibits a 5’-0” long x up to 4” high spall at the west end of 
the south face. 

 The concrete encasement at Beam No. 10N exhibits a full length x up to 6” high spall along the south 
face with an exposed corroded reinforcing bar over a 4’-0” length near midspan. 

 The concrete encasement at Beam No. 12N is delaminated over the full height of the north face for a 7’-
0” length near the west end. 

 The concrete encasement at Beam No. 13N exhibits a full length x up to 6” high spall along the north 
face with a 4’-0” long area of heavy delamination along the north edge of the bottom flange at the east 
end. 

 The seven (7) adjacent voided slab sections in the middle of the bridge (Slab Nos. 1M-7M) are in fair 
condition.  Slab Nos. 1M and 2M are delaminated and spalled up to 3 ½” deep throughout with exposed 
corroded reinforcement, particularly exposed longitudinal bars.  Slab No. 1M exhibits an isolated area 
with one completely exposed corroded longitudinal bar and adjacent bars with section loss. 

 Slab No. 4M exhibits delaminated areas throughout a 3’-0” length at the west end and heavy 
honeycombing at the east end. 

 Slab No. 5M exhibits an 8’-0” long x up to full width delaminated area at midspan with a spall up to 2” 
deep with exposed corroded reinforcement. 

 Slab 7M exhibits spalling up to 2’-0” deep in three (3) isolated areas along the south edge with rust 
stains. 
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 The six (6) concrete encased steel beams at the south end of the bridge (Beam Nos. 1S-6S) are in fair 
condition.  Approximately 25% of the total length of the encased steel beam bottom flanges are exposed 
over the full or partial flange width and typically exhibit minor to moderate corrosion and delamination.  
The bottom face of the concrete encasement at each beam exhibits areas of delamination along the full 
length. 

 The bottom face of the concrete encasement at Beam Nos. 2S-6S exhibits cracks up to ½” wide near 
midspan. 

 The concrete encasement at Beam Nos. 4S and 5S exhibits a 12’-0” long x up to 5” high spall on the 
south face at the west end. 

 The concrete encasement at Beam No. 6S exhibits a 5’-0” long x up to 5” high spall on the north face at 
the west end. The exposed bottom flange exhibits heavy delamination on the top and bottom faces with 
section loss which cannot be measured due limited access.   

 The stone masonry abutment joints typically exhibit minor amounts of missing mortar in isolated areas 
along or just above the waterline.   

 The west abutment steps out between the north end and Beam No. 4N, decreasing the clear width of the 
channel opening.  The west abutment stones in this area are separated up to 1 ½” between Beam Nos. 
1N and 4N, and the south 2’-7” of the stepped out portion has shifted slightly to the south. 

 The east abutment exhibits areas of deteriorated mortar between the north end and Beam No. 4N with a 
gap up to ¾” wide between the mortar and stones under Beam No. 3N where the south end has shifted 
slightly to the south. 

 There is a large gap up to 10’-0” long x 3’-0” high x 1’-0” deep where missing stones expose the brick 
in the east abutment under Slab Nos. 3M and 4M.  The west abutment exhibits a crack up to 1/16” wide 
in the stone with missing mortar under the joint between Slab Nos. 5M and 6M.   

 At the north set of beams, the soffit in Bay No. 4N is deteriorated and spalled up to 4” deep throughout 
due to the conduit in this bay. 

 The soffit exhibits a spall up to 1’-0” in diameter x 1 ½” deep in Bay No. 5N at midspan. 
 The soffit exhibits a delaminated area up to 9” in diameter in Bay No. 9N near midspan. 
 The soffit exhibits a delaminated area up to 6” in diameter next to an area of exposed corroded wire 

mesh reinforcement in Bay No. 11N at midspan. 
 
Based on the condition of each superstructure and the age of each bridge (over 90 years old), it does not appear 
that each bridge can safely support current and future loads for another 75 years (i.e., the required service life 
expectancy for new bridges). Therefore, at a minimum, the superstructure of each bridge should be replaced as 
part of this project. 
 
Bridge No. BC 1255 appears to be in satisfactory condition at this time. Some minor defects were observed, 
however, and included the following: 
 

 The concrete at the construction joints typically exhibits hairline cracking with water leakage, rust 
staining, and efflorescence.  

 There is random hairline map cracking in the east wall with light efflorescence.  
 There is light scaling of the culvert walls along the waterline throughout.  
 There are random longitudinal hairline cracks in the underside of the top slab.  
 There are sixteen (16) full width transverse hairline cracks with moderate efflorescence and rust staining 

at random locations in the underside of the top slab. The majority of these cracks extend through the full 
height of the culvert walls.  

 There is heavy hairline map cracking throughout the underside of the top slab at the fourth (4th) and 
fifth (5th) segments from the north end of the culvert.  

 There are two (2) spalls in the underside of the top slab at the sixth (6th) joint from the south end 
measuring up to 1’-0” long x 3” wide x 3” deep.  
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 There is a storm pipe outlet in the west wall of the culvert located approximately 20’ from the south end 
of the culvert. The concrete surrounding the pipe is spalled (i.e., via jack hammer) with mortar repair 
patches at locations. 

 
Based on the biennial inspection findings, the two (2) spalls in the underside of the top slab at the sixth (6th) 
joint from the south end and the spalled concrete surrounding the storm drain pipe outlet in the west wall of the 
culvert should be repaired and the work included with the contract performing the bridge reconstruction work 
specified elsewhere herein. 
 
Bridge No. BC 1555 also appears to be in satisfactory condition at this time. Some minor defects were observed, 
however, and included the following: 
 

 There are random areas of honeycombing throughout the top slab and culvert walls.  
 There are random vertical hairline cracks, some with light efflorescence, at locations throughout the 

culvert walls.  
 There are random areas of hairline map cracking in the haunches.  
 There are random longitudinal hairline cracks in the underside of the top slab. There are sixteen (16) full 

width transverse hairline cracks with moderate efflorescence and minor rust staining in the underside of 
the top slab. Several of these transverse cracks in the underside of the top slab extend through the 
haunches and culvert walls.  

 The construction joints typically exhibit water leakage, rust staining, efflorescence, and hairline 
cracking to the adjacent concrete of the underside of the top slab.  

 The underside of the top slab has a full width x 1'-0" long area of delaminated concrete with shallow 
spalls and hairline cracks with rust stains located ten feet (10 ft.) from the south end of the culvert.  

 There is a 1'-0" long x 10'-0" wide area of delaminated concrete with shallow spalls and hairline cracks 
with rust staining located 20' from the south end of the culvert in the underside of the top slab.  

 There is a 1'-8" wide x 1’-8" long x 3" deep spall with exposed reinforcement in the underside of the top 
slab located approximately 30' from the south end of the culvert at mid-width. 

 There is a 1'-6" wide x 9” long x 4” deep spall with exposed reinforcement in the underside of the top 
slab located two feet (2 ft.) from the west wall and approximately 50' from the south end of the culvert. 

 There is one (1) storm pipe outlet in the east wall of the culvert and three (3) storm pipe outlets in the 
west wall of the culvert. There are spalls with exposed and corroded reinforcement surrounding the 
entire circumference of the northern-most and southern-most storm pipes in the west wall. 

 
Based on the biennial inspection findings, the delaminated and spalled concrete in the underside of the top slab 
of the culvert should be repaired and the work included with the contract performing the bridge reconstruction 
work specified elsewhere herein. 
 
The existing rigid frame culvert located between Eastern Avenue and Fleet Street is in fair condition at this time. 
A few major defects were documented and include the following: 
 

 Apparent shear cracks are located on the south face of the culvert transition to the Fleet Street bridge 
structure; cracks were measured to be up to 1 ¼” wide and exist at both the west and east sides of the 
rigid frame with over 1’ of lateral penetration noted (see photos on the following page). No significant 
defects were documented on the slab underside, however. 

 Miscellaneous spalling and cracking in the walls, top slab underside, and pipe outlets 
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Analysis of Existing Bridges: The existing bridge on Aliceanna Street was analyzed to determine if the existing 
stone masonry abutment/timber pile substructure units have adequate capacity to remain in service and support a 
new superstructure designed for current loads. Using the 2012 AASHTO LRFD Code (6th Edition), all 
applicable proposed loads were applied to the existing substructure to determine if it had adequate structural 
capacity to support the new superstructure. The major contributing superstructure loads, comprised of a 24” 
deep superstructure (assuming an 18” deep solid prestressed concrete slab beam with a 6” minimum thickness 
composite concrete deck topping and a varying bituminous wearing surface) supporting an HL-93 live load, 
were added to the weight of the stone masonry abutments. Note that an additional live load case, that of dual 
tandem axles crossing the bridge in the north-south direction (i.e., two trucks passing through the intersection) 
were also analyzed to determine the proposed live loads being applied to the new superstructure. The weight of 
the stone masonry abutments were estimated using the best available plan information and ranged in thickness 
(i.e., width in the longitudinal direction) between 3’-10” and 5’-6”. The proposed loads were compared against 
the original design loads using an assumed concrete encased steel beam superstructure and an H-20 live load (H-
20 live load was used since the bridges was constructed before 1944, or pre-HS-20 loading). A portion of the 
structure originally carried trolley cars in the early part of the twentieth century, but for the purposes of this 
analysis, only the H-20 live load vehicle was utilized as the original design vehicle. The analysis results indicate 
that the proposed loads on each timber pile are approximately 44% higher than the existing. In addition, the 
analysis of the total lateral load per pile (i.e. resulting from braking forces, earth pressure, etc.) produces 
excessive deflection at the head of the pile.  While the Fleet Street bridge was not specifically analyzed, similar 
results are expected due to its similar geometry and configuration to the Aliceanna Street bridge. Reference the 
following summary table for additional information: 

 
1Existing Timber Pile Load Summary Table – Bridge No. BC 8019 (Aliceanna Street) 

Loading per 
Pile (4’ c/c) 

Existing Proposed % Increase Remarks 

Axial Dead Load 39.92 k 47.86 k 20% Unfactored loads 
2Axial Live Load 10.88 k 25.32 k 133% Unfactored loads
Total Axial Load 50.80 k 73.20 k 44% Unfactored loads
Total Moment 114.3 ft-k 164.70 ft-k 44% CL bearing eccentric to piles 

1 Existing and proposed timber pile loads are similar for Bridge BC 8020 (Fleet Street). 
2 The controlling live load case for the existing condition is the H-20 vehicle. For the proposed condition, the controlling live load case is 
a dual tandem (i.e., for trucks driving north and south along Central Avenue crossing the bridge transversely). 
 
The existing culverts on Central Avenue (BC 1255 and BC 1555) were also analyzed and the results were in 
general conformance with the load rating table values contained in the 2009 biennial inspection report provided 
by the City. The results indicated that each culvert did not rate out for the MD Type 3 vehicle at the inventory 
rating value (Note: both bridges are inspected annually as they are not load posted for this vehicle). Based off of 
the best available existing plan information, and an analysis of each culvert applying the MD Type 3 live load 
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vehicle, the moment in the top slab appears to be the controlling load rating case. As a result, strengthening of 
the top slab is warranted. The load ratings can be summarized as follows for each bridge (ratings are identical 
for both culverts): 

 
1Existing Load Rating Summary Table – Bridge Nos. BC 1255 and 1555 

Vehicle 
Gross Vehicle 

Weight 
Inventory 

(Tons) 
Operating 

(Tons) 
Remarks 

H-15 15 24 39  
HS-20 36 44 70  
Type 3 33 24 39 Bridges inspected annually 
Type 3S2 40 44 70  

1 Taken from the 2009 Biennial Inspection Report as prepared by others and provided to WR&A by the BCDOT. 
 
The existing rigid frame culvert located north of Fleet Street was unable to be load rated due to inadequate plan 
information (i.e., incomplete reinforcing steel bar size and spacing were shown on the available plans). Note that 
the rigid frame culvert is not considered a bridge per NBIS criteria since the clear opening between abutments is 
less than 20’-0”. The field inspection completed in June 2012 measured it as 16’-9” (+). 
 
Bridge Hydraulics: Harford Run exists in a relatively straight channel section. The existing abutments are 
oriented parallel to the flow of the channel. Hydraulic analyses completed as part of the Central Avenue Phase I 
storm drain repair and updated for the current Phase II project indicate that the existing available hydraulic 
opening has adequate capacity to pass a 100 year storm event with more than one foot of freeboard. As a result, 
the new superstructure could be designed using a deeper superstructure section than the existing, if necessary, to 
enhance structural efficiency. 
 
Bridge Replacement Alternatives: Various types of structures were investigated to determine the structure 
type that is both appropriate for this project site and meets the project constraints. Timber and steel type bridges 
were quickly eliminated because of the corrosive environment of Harford Run and the potentially longer 
construction duration associated with each system. Cast-in-place concrete type bridges with primary load 
carrying members consisting of cast-in-place concrete were also quickly eliminated based on the goal of 
minimizing the construction duration of this project. Precast concrete type bridges are both appropriate for this 
project site and meet the project constraints; therefore, two (2) alternatives using this of type of bridge were 
investigated at each location. All alternatives were analyzed for an HL-93 live load combination travelling both 
parallel and transversely to the structure.  However, the controlling live load was the side-by-side tandems 
travelling along Central Avenue (or transverse to the longitudinal centerline of each bridge). 
 
All bridge alternatives studied provide a clear roadway width to match the existing clear distance between the 
existing stone masonry abutments at each bridge. The first alternative studied, A-1 and F-1 for the Aliceanna 
and Fleet Street bridges, respectively, utilizes the existing foundations and abutments. Constructing a new 
superstructure for each bridge on top of the existing abutments will result in a span length of approximately 25’-
0” c/c of bearing. The second alternative studied, A-2 and F-2 for the Aliceanna and Fleet Street bridges, 
respectively, utilizes new reinforced concrete abutments supported by deep foundations constructed directly 
behind the existing masonry abutments. Based off of the existing available plans, it appears that the existing 
west and east abutments are approximately 5’-6” and 3’-10” wide, respectively, at the Aliceanna Street bridge 
and 4’-3” wide at both abutments of the Fleet Street bridge. Note that these dimensions have not been verified 
and must be confirmed by the Design-Build Team selected for this project during the final design process.  
 
Based off the assumed abutment locations, constructing behind the existing abutments will result in span lengths 
of approximately 37’-0” and 42’-0” c/c of bearing for the Aliceanna Street and Fleet Street bridge locations, 
respectively. All of the alternatives utilize a typical section consisting of adjacent 48”x18” prestressed concrete 
solid slab beams with a composite 6” (minimal) thick reinforced concrete slab. These solid slabs were selected 



Type, Size and Location Study – Reconstruction of Bridge Nos. BC 8019 and BC 8020 

 

  
 N:\31576-007\Engineering\Reports\TS&L Report\Original Files\TS&L Report Central Avenue Phase II.doc WHITMAN, REQUARDT AND ASSOCIATES, LLP 

due to their minimal depth compared to other available structural members within the precast prestressed 
concrete family. Shallower members were selected in an attempt to reduce potential adverse impacts on the 
available hydraulic opening of each structure. Selection of these beams does allow the 100-year storm to pass 
underneath each structure with a minimum of one foot of freeboard. 
 
The alternatives studied for the Fleet Street bridge must also consider the presence of the future MTA Red Line 
tunnel during the proposed construction since its current alignment is directly underneath the existing bridge. 
The future MTA Red Line tunnel is to be of twin-bore construction and centered about Fleet Street. A new 
underground station is also proposed just east of the intersection with Central Avenue. As such, the new 
abutments for Alternative F-2 (i.e., building behind the existing abutments using new piles) were analyzed to 
determine if they could be installed and avoid adverse impacts to the future tunnel construction. The tunnels are 
approximately parallel to Fleet Street and have a 58’-6” out-to-out width.  The top of the tunnels are currently 
set at El. -54.84 ±, or 52.34 feet below the existing invert of Harford Run. Consultation with the design team 
responsible for the future Red Line tunnels indicated that driven friction piles could be installed above the 
tunnels as long as the pile tips were at least 10’ above the tunnel, though 15’ is preferred, if possible.  
 
To minimize the impact to the tunnels and avoid distress to the bridge foundations caused by the future 
tunneling operations, several types of foundations were analyzed to determine the most efficient method of 
supporting the structure. Drilled shafts supporting a grade beam provided a method of spanning over the tunnels.  
However, a long grade beam would be required to span the tunnels and provide enough clearance between the 
drilled shafts and the tunnel edges. The grade beam would be of significant size and create traffic disruptions 
along Fleet Street during its construction. In addition, the spoils from the drilled shafts and grade beam 
excavation are assumed to contain contaminated soils. Proper disposal of these soils will increase the cost of the 
project. A subsequent preliminary design determined that pipe piles (friction) driven to a depth a minimum of 
ten feet (10 ft.) above the top of the future tunnels would provide sufficient support of the structure while 
minimizing the impact to the tunnels. Two (2) rows of piles with a concrete cap supporting a stub abutment stem 
was determined to be the most appropriate option to support the superstructure given the anticipated loads, soil 
conditions, and drivability. 
 
The following bridge alternatives were preliminarily designed in accordance with the AASHTO LRFD Bridge 
Design Specifications dated 2012 (6th Edition). See Appendix D for a General Plan and Elevation and Typical 
Section drawing for each alternative. See Appendix E for the corresponding construction cost estimates. 
Alternatives A-1 and A-2 consist of the options investigated for BC 8019 at Aliceanna Street.  Alternatives F-1 
and F-2 consist of the options investigated for BC 8020 at Fleet Street. 
 

Alternative A-1 – Prestressed Precast Concrete Solid Slab Beams using the Existing Abutments: This 
alternative consists of a single-span prestressed precast concrete slab beam bridge with a cast-in-place 
composite concrete deck topping. The bridge typical section consists of seventeen (17) 48” wide x 18” deep 
solid slab beams spanning 25’-0”, c/c bearing, spaced at 4’-0½ ” with 5” minimum to 8” maximum 
overhangs. The beams will be supported by the existing masonry abutments on timber piles. The 
approximate top 2’-0” of masonry is to be removed and replaced with new concrete doweled into the 
existing masonry and poured to the required beam seat elevation for the new slab beams. The substructure 
will become a semi-integral abutment to eliminate transverse roadway joints at the bearings. There will be 
10’-0” long approach slabs at each end of the bridge supported by sleeper slabs. The prestressed concrete 
was designed with a minimum 28-day strength (f’c) of 7,000 psi and a release strength (fci) of 5,700 psi. This 
alternative uses a 6” thick minimum reinforced composite concrete deck slab with a final 28-day strength 
(f’c) of 4,500 psi.  
 
The following are advantages and disadvantages of Alternative A1 related to the other alternatives studied: 

 
Advantages: 

 Lowest cost of the two (2) alternatives studied for BC 8019. 
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 Minimal impact to the waterway since the existing abutments will not be removed. 
 Minimal construction time since the existing abutments will be used to support the proposed 

superstructure. 
 Requires minimal excavation because the existing abutments are being maintained; also 

minimizes the amount of cost required to handle contaminated soil. 
 Minimal maintenance costs throughout the life of the structure. 

 
Disadvantages:  

 The proposed superstructure dead and live loads are 44% higher than the assumed 
existing/original design gravity loads and the piles do not have adequate capacity to resist the 
lateral loads. As a result, the existing timber piles may be overstressed by the proposed loads. 

 Does not ensure a 75-year service life. 
 Deeper beams (compared to the original girder depths) minimize the vertical clearance between 

bottom of the beams and the existing channel invert. 
 
Alternative A-2 – Prestressed Precast Concrete Solid Slab Beams using New Abutments: This 
alternative consists of a single-span prestressed precast concrete girder beam with a cast-in-place composite 
concrete deck. The bridge typical section consists of seventeen (17) 48” wide x 18” deep solid slab beams 
spanning 37’-0”, c/c bearing, spaced at 4’-0½ ” with 5” minimum to 8” maximum overhangs. The beams 
will be supported by reinforced concrete integral abutments supported by a single row of steel H or pipe 
bearing piles. There will be 10’-0” long approach slabs at each end of the bridge supported by sleeper slabs. 
The prestressed concrete was designed with a minimum 28-day strength (f’c) of 7,000 psi and a release 
strength (fci) of 5,700 psi. This alternative uses a 6” thick minimum reinforced concrete deck slab with a 
final 28-day strength (f’c) of 4,500 psi. 
 
The following are advantages and disadvantages of Alternative A-2 related to the other alternatives studied: 

 
Advantages: 

 Abutment and foundation capacity is well defined as compared to Alternative A-1. 
 Minimal impact to the waterway since the existing abutments will not be removed. 
 Minimal maintenance costs throughout the life of the structure. 

 
Disadvantages:  

 More expensive compared to Alternative A-1. 
 Longer project duration due to the construction of new abutments. 
 Deeper beams (compared to the original girder depths) minimize the vertical clearance between 

bottom of the girders and the existing channel invert. 
 
Alternative F-1 – Prestressed Precast Concrete Solid Slab Beams using the Existing Abutments: This 
alternative consists of single-span prestressed precast concrete slab beam “dual” bridges with cast-in-place 
composite concrete decks. The North bridge typical section consists of seven (7) 48” wide x 18” deep solid 
slab beams spanning 25’-0”, c/c bearing, spaced at 4’-0½ ” with an 8” maximum overhang at the center 
longitudinal joint adjacent to the South bridge and a varying overhang near the longitudinal joint adjacent to 
the existing rigid frame culvert. The South bridge typical section consists of twenty (20) 48” wide x 18” 
deep solid slab beams spanning 25’-0”, c/c bearing, spaced at 4’-0½ ” with an 8” maximum overhang near 
the North bridge and a varying overhang near the existing culvert (Bridge No. BC 1255). There is a 1” wide 
center longitudinal joint separating the structures.  The beams will be supported by the existing masonry 
abutments on timber piles. The approximate top 2’-0” of masonry is to be removed and replaced with 
concrete doweled into the existing masonry and poured to the required beam seat elevation. The 
substructure will become a semi-integral abutment to eliminate transverse roadway joints at the bearings. 
There will be 10’-0” long approach slabs at each end of the bridge supported by sleeper slabs. The 
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prestressed concrete was designed with a minimum 28-day strength (f’c) of 7,000 psi and a release strength 
(fci) of 5,700 psi. This alternative uses a 6” thick minimum reinforced concrete deck slab with a final 28-day 
strength (f’c) of 4,500 psi.  
 
The following are advantages and disadvantages of Alternative F-1 related to the other alternatives studied: 

 
Advantages: 

 Lowest cost of the two (2) alternatives studied for BC 8020. 
 Minimal impact to the waterway since the existing abutments will not be removed. 
 Minimal construction time since the existing abutments will be used to support the proposed 

superstructure. 
 Minimal maintenance costs throughout the life of the structure. 
 Shallower beams (compared to the original girder depths) increase the vertical clearance 

between the bottom of the superstructure and the existing channel invert. 
 
Disadvantages:  

 The proposed superstructure dead and live loads are 44% higher than the assumed 
existing/original design gravity loads and the piles do not have adequate capacity to resist the 
lateral loads. As a result, the existing timber piles may be overstressed by the proposed loads. 

 Does not ensure a 75-year service life. 
 
Alternative F-2 – Prestressed Precast Concrete Solid Slab Beams using New Abutments: This 
alternative consists of single-span prestressed precast lightweight concrete slab beam “dual” bridges with 
cast-in-place composite concrete decks. The North bridge typical section consists of seven (7) 48” wide x 
18” deep solid slab beams spanning 42’-0”, c/c bearing, spaced at 4’-0½ ” with an 8” maximum overhang at 
the center longitudinal joint near the South bridge and a varying overhang near the longitudinal joint near 
the existing culvert. The South bridge typical section consists of twenty (20) 48” wide x 18” deep solid slab 
beams spanning 35’-0”, c/c bearing, spaced at 4’-0½ ” with an 8” maximum overhang near the North bridge 
and a varying overhang near the existing culvert (Bridge No. BC 1255). There is a 1” wide longitudinal 
joint separating the structures. The beams will be supported by reinforced lightweight concrete semi-integral 
abutments supported by two (2) rows of steel pipe friction piles. There will be 10’-0” long lightweight 
concrete approach slabs at each end of the bridge supported by sleeper slabs. The prestressed concrete was 
design with a minimum 28-day strength (f’c) of 7,000 psi and a release strength (fci) of 5,700 psi. This 
alternative uses a 6” thick minimum reinforced lightweight concrete deck slab with a final 28-day strength 
(f’c) of 4,500 psi. Lightweight concrete was used in the substructure to keep the dead load as low as possible 
and ensure that the proposed friction piles could be installed to support the new bridge without violating the 
maximum tip elevation of -40.0 above the future MTA Redline tunnels. 
 
The following are advantages and disadvantages of Alternative F-2 related to the other alternatives studied: 

 
Advantages: 

 Abutment capacity is well defined when compared to Alternative F-1. 
 Minimal impact to the waterway since the existing abutments will not be removed. 
 Minimal maintenance costs throughout the life of the structure. 
 Shallower beams (compared to the original girder depths) increase the vertical clearance 

between the bottom of the superstructure and the existing channel invert. 
 
Disadvantages:  

 More expensive compared to Alternative F-1. 
 Longer project duration due to the construction of new abutments. 
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Recommendations: Based upon a review of the various bridge replacement alternatives, WR&A recommends 
Alternatives A-2 and F-2 for BC 8019 and BC 8020, respectively. Although these options are more expensive 
compared to using the existing abutments, these alternatives provide confidence in the ability of the abutments 
to carry the design loads of the superstructure, ensure that the completed structures will have a service life 
expectancy of 75 years, and minimize the unknowns and potential construction duration and costs increases 
when reconstructing a bridge and incorporating existing components. In addition, re-using the existing 
abutments and timber piles (i.e., Alternatives A-1 and F-1) presents several factors affecting the design that are 
unknown at this time. Based on the best available plans, preliminary analysis has determined that the piles do 
not have the required capacity to support the proposed superstructure loads.  Extensive field investigations 
would be needed to verify the available plans and to determine the condition of the existing abutments and 
timber piles.  The cost for Alternative A-2 is $944,000 (not including roadway and site costs) and the cost for 
Alternative F-2 is $1,949,000 (not including roadway and site costs). 
 
Maintenance of Traffic: For this TS&L Study, it has been assumed that vehicular and pedestrian traffic on 
Aliceanna Street and Fleet Street must be maintained during the construction of each bridge but with lane 
closures and/or traffic detours permitted on Central Avenue for major work items (e.g., material delivery, pile 
driving, bridge demo, girder erection, etc.). This assumption requires that any reconstruction of the Aliceanna 
and Fleet Street bridges must be completed utilizing staged construction, preferably only in two (2) stages. 
 
The replacement of BC 8019 at Aliceanna Street will be completed utilizing staged construction in order to keep 
the roadway open to traffic during construction. The staging limit of construction is proposed to be located just 
to the north of the centerline of Aliceanna Street to avoid partial removal of the existing dropped concrete soffit 
section; the available plans do not clearly indicate the composition of this section and as such the removal limits 
have been set to avoid potential construction difficulties with this unknown component of the superstructure. 
Despite the asymmetric staging limits, this sequence will allow for two-way traffic during the work. However, 
to accommodate two-way traffic, parking along Aliceanna Street east and west of the vicinity to Central Avenue 
will be lost for a majority of the construction duration. 
 
The replacement of BC 8020 at Fleet Street will be completed utilizing staged construction in order to keep the 
roadway open to traffic during construction.  The staging limit is placed in the westbound travel lane of Fleet 
Street to allow the existing bridge to be removed at the interface between superstructure types (i.e., concrete 
encased steel beams and a concrete slab); the available plans do not clearly indicate the composition of this 
section and as such the removal limits have been set to avoid potential construction difficulties with this 
unknown component of the superstructure. Stage I construction will allow the eastbound travel lane and parking 
lane to be utilized to maintain traffic in both directions. Stage II construction will need to be performed with a 
single lane open to traffic. Traffic can be maintained through the use of temporary signals to alternate the 
eastbound and westbound traffic through the intersection. However, to accommodate two-way traffic, parking 
along Fleet Street east and west of the vicinity to Central Avenue will be lost for a majority of the construction 
duration. 
 
Traffic on Central Avenue will be detoured during all phases of construction that involve the actual removal and 
replacement of the superstructure at each intersection. Accelerated Bridge Construction (ABC) techniques can 
be utilized to reduce the time that any detour is in place. Examples of ABC techniques include installing 
abutment piles prior to demolition and utilizing precast concrete elements for the abutments and/or 
superstructure. Note that several local City routes are located parallel to Central Avenue that will allow 
northbound and southbound traffic to be detoured safely around the work zone.  
To maintain continuous eastbound and westbound traffic along both Aliceanna and Fleet Streets during the 
entire construction duration, erection of a temporary bridge may be considered. Installed in the very center of 
the intersection and sized to provide two (2) ten foot wide lanes (20’ clear roadway width on the bridge), traffic 
can be moved to the very center of the intersection while the north and south outside portions of the existing 
bridges are reconstructed. In this manner, on-street parking is maintained throughout construction. Once the new 
“north” and south” portions of the bridge are reconstructed, the temporary bridge can be removed and the 
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middle section reconstructed. This option allows traffic and parking to be maintained on both Aliceanna and 
Fleet Streets during the entire construction duration. Traffic on Central Avenue must be detoured, however. 
 
Minimization of Construction Duration: Per design criteria established by the BCDOT, to minimize the 
construction duration, and enhance long term serviceability and minimize future maintenance costs, the 
alternatives studied utilize ABC techniques where possible. For example, precast prestressed concrete solid slab 
beam superstructure elements will be used to replace the encased steel beam and concrete slab/soffit units 
currently in place. This will minimize impacts to the waterway as well as save construction time by providing a 
working surface for the construction of the concrete deck topping without the need for temporary shoring as 
well as allowing traffic to traverse the slab beams even before the final topping is applied (if required, temporary 
fill can be placed to grade to maintain traffic over the newest portions of the proposed bridge). All alternatives 
studied will maintain portions of the existing abutments in place to reduce the quantity of excavation and 
demolition and thus save time. Furthermore, abutment piles can be installed in off peak hours even before any 
demolition and or reconstruction work has started. Areas with piles pre-installed can be plated over and/or filled 
in with asphalt to maintain full traffic patterns at each intersection. Precast abutment footings and caps/stems can 
also be incorporated to minimize construction duration. 
 
Culvert Rehabilitation Alternatives: Various methods have been considered to rehabilitate the existing 
culverts along Central Avenue or, Bridge Nos. BC 1255 and 1555 located between Fleet Street and Aliceanna 
Street and Aliceanna Street and Lancaster Street, respectively. The goal is to ensure long term serviceability of 
each structure to match that of Bridge Nos. 8019 and 8020 on Aliceanna and Fleet Streets, respectively, or 75 
years, but also increase the load carrying capacity so that each culvert rates out for all legal loads (especially the 
Type 3). As such, any rehabilitation program recommendations must also include strengthening into the possible 
alternatives. Feasible strengthening options include: 
 

 Alternative C-1: Replace culverts in-kind using cast-in-place or precast concrete structures 
 Alternative C-2: Replace top slabs using cast-in-place or precast concrete structure elements. 

Miscellaneous spall and crack repairs are also included 
 Alternative C-3: External reinforcement utilizing conventional reinforcement doweled into the 

top slab of each culvert with a cast-in-place section added to the top side of the top slab to 
increase the moment capacity. Miscellaneous spall and crack repairs are also included 

 Alternative C-4: External reinforcement utilizing conventional reinforcement doweled into the 
top slab of each culvert with a cast-in-place section added to the underside to increase the 
moment capacity. Miscellaneous spall and crack repairs are also included 

 Alternative C-5: External reinforcement utilizing carbon fiber reinforced polymer (FRP) strips 
bonded to the underside of the top slab of the culvert. Miscellaneous spall and crack repairs are 
also included 

 
Recommendations: Alternatives C-1 and C-2 are the most expensive alternatives and require excavation, 
involve issues with proper disposal of potential contaminated soil, require MOT along the entire length of 
Central Avenue that could disrupt the lane closures needed for the Streetscape project, and increase project 
duration. Based on a cost of approximately $225/SF, replacement of the culverts could be over $2,500,000. 
Alternatives utilizing external reinforcement doweled into the top slab involve the significant drilling and 
insertion of dowels. The cost for doweling and placing concrete alone could be over $350,000 and coupled with 
the need to perform open excavation along Central Avenue, Alternative C-3 is not cost effective. Similarly for 
Alternative C-4, the cost for doweling and placing concrete is over $350,000 and also results in a reduction in 
the hydraulic opening. As a result, both alternatives have been discarded from further consideration. The 
remaining alternative, C-5, provides for a simpler method to strengthen the culverts and do so with minimal 
MOT, no excavation, or reduction in the hydraulic opening. Based off of prior project history, the cost to 
strengthen both culverts is estimated at $218,750. Note that the external strengthening/reinforcing using FRP 
strips is currently proposed for another BCDOT project; FRP is being used to repair a damaged prestressed 
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concrete I-beam as part of the Immediate Repairs to the Broening Highway over Colgate Creek bridge project. 
As such, Alternative C-5 is recommended for strengthening Bridge Nos. BC 1255 and 1555. 
 
However, if preferred, each culvert may remain in-service with only miscellaneous spall and crack repairs 
performed to ensure long-term structure serviceability. This requires that the current annual inspection cycle be 
maintained to monitor the structures for any stress related to potential overloads.  
 
Structural Lining: A third alternative has been evaluated to provide another means to reconstruct Bridge Nos. 
BC 8019 and 8020 as well as strengthen Bridge Nos. BC 1255 and 1555. Based on the concept developed for 
the Phase I reconstruction of Central Avenue (TR08310), a structural lining alternative is available to meet the 
desired design criteria. The method of lining is based on hand-wound or machine-wound spiral pipe renewal 
procedures and requires minimal staging areas to implement and will not create the need to detour traffic along 
Central Avenue at Aliceanna and Fleet Streets during the construction. This option is the most expensive of all 
presented alternatives ($3,583,000), but has been included for potential consideration given the difficulties in 
maintaining traffic along Central Avenue as a result of the bridge construction at Aliceanna and Fleet Streets. 
Reference Appendix D for schematic plans of this alternative. 
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Appendix B 
 

EXISTING STRUCTURE PHOTOGRAPHS 



EXISTING STRUCTURE PHOTOGRAPHS 

 
1. BC 8019 – North Elevation 

 

 
2. BC 8019 – South Elevation 

 



EXISTING STRUCTURE PHOTOGRAPHS 

 
3. BC 8019 – East Approach Looking West 

 

 
4. BC 8019 – West Approach Looking East 

 



EXISTING STRUCTURE PHOTOGRAPHS 

 
5. BC 8019 – Typical Condition of the Existing Masonry Abutments and Concrete Encased Steel 

Girders 

 

 
6. BC 8019 – Typical Condition of the Existing Masonry Abutments and Concrete Encased Steel 

Girders 

 



EXISTING STRUCTURE PHOTOGRAPHS 

 
7. BC 8020 – North Elevation 

 

 
8. BC 8020 – South Elevation 

 



EXISTING STRUCTURE PHOTOGRAPHS 

 
9. BC 8020 – East Approach Looking West 

 

 
10. BC 8020 – West Approach Looking East 

 



EXISTING STRUCTURE PHOTOGRAPHS 

 
11. BC 8020 – Typical Condition of Concrete Encased Girders, West Masonry Abutment, and 

Opening of Adjacent Concrete Culvert BC 1255 

 

 
12. BC 8020 – Typical Condition of Concrete Encased Girders and East Masonry Abutment near 

Adjacent Existing Concrete Culvert 

 



EXISTING STRUCTURE PHOTOGRAPHS 

 
13. BC 1255 – Typical Condition of Concrete Culvert Top Slab and Walls 

 

 
14. BC 1255 ‐ Typical Condition of Concrete Culvert Top Slab 

 

 

 



EXISTING STRUCTURE PHOTOGRAPHS 

  
15. BC 1555 – Typical Condition of Concrete Culvert Top Slab 

 

 
16. BC 1555 – Spalling of Concrete at Existing Storm Drain in the West Culvert Wall 
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Appendix C 
 

EXISTING BRIDGE PLANS 
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Appendix D 
 

TYPE, SIZE  
AND LOCATION PLANS 
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Appendix E 
 

ENGINEER’S  
CONSTRUCTION COST ESTIMATE 

 
 
 
 
 
 



 DATE: October 3, 2012 PREPARED BY:
CHECKED BY:

    

PROJECT NO.: TR012317
0.59 MILES
0.05 MILES
0.64 MILES

 

OPTION NO. Alternatives Description Cost of Alternative Total Option Cost % Difference from 
Recommended Option

1 EXISTING ABUTMENTS Replacement of Superstructures Utilizing 
Existing Abutments 1,727,750$                      -44%

A-1 Aliceanna Street Bridge 578,000$                

F-1 Fleet Street Bridge 931,000$                

FRP Reinforcing FRP Reinforcing of Existing Culverts 218,750$                

2 NEW ABUTMENTS Replacement of Entire Structure using 
New Abutments 3,111,750$                      0%

A-2 Aliceanna Street Bridge 944,000$                

F-2 Fleet Street Bridge 1,949,000$             

FRP Reinforcing FRP Reinforcing of Existing Culverts 218,750$                

3 STRUCTURAL LINING Extruded PVC Structural Lining of Bridges 
and Culverts 3,583,000$                      15%

DEPARTMENT OF TRANSPORTATION PRELIMINARY ENGINEER'S CONSTRUCTION COST ESTIMATE

TOTAL LENGTH =

JGV

ACCOUNT NO.:

ROADWAY =

PROJECT TITLE: RECONSRUCTION OF CENTRAL 
AVENUE, PHASE II

PENDING

410-396-6913

ADVERTISE DATE:

Michael Wilmore

BRIDGES = 

WAG (10/4/2012)

CALENDAR DAYS FOR COMPLETION =

CITY DOT PM:
PHONE NUMBER:

N:\31576-007\Engineering\Cost Est\Preliminary\Bridge\Central Avenue Phase II Bridges Cost Estimate 2012-10-04



 DATE: October 3, 2012

    

PROJECT NO.: TR012317  
0.59 MILES
0.05 MILES
0.64 MILES

 

 
FUNDS A - CITY OF BALTIMORE PARTICIPATING AT 100 PERCENT
FUNDS B - FEDERAL AID PARTICIPATING AT 100 PERCENT
FUNDS C - 

ITEM 
NO.

CATEGORY 
CODE NO. ITEM DESCRIPTION QUANT. UNIT  UNIT COST TOTAL QUANTITY 

Funds - A
QUANTITY 
Funds - B

QUANTITY 
Funds - C

CATEGORY 4 - STRUCTURES
401 40000 Approach Slab Concrete 1 LS 110,225$           110,225$             1
402 40000 Steel Plating for MOT 5,227 LBS 5$                      26,135$               5,227
403 40000 Disposal of Contaminated Soils 168 TON 100$                  16,767$               
404 40001 Class #3 Excavation for Structures 220 CY 40$                    8,784$                 220  
405 40117 Removal of Existing Bridge Superstructure 1 LS 54,500$             54,500$               1  
406 40119 Removal of Portions of Existing Bridge Substructure 1 LS 10,500$             10,500$               1  
407 42303 Substructure Concrete 1 LS 30,213$             30,213$               1  
408 42401 Superstructure Concrete 1 LS 35,050$             35,050$               1  
409 42419 Prestressed Concrete 25 Foot Slab Beams 1 LS 151,242$           151,242$             1  
410 43304 Epoxy Coated Reinforcing Steel for Superstructure 1 LS 12,900$             12,900$               1  
411 43503 Drilled Holes in Existing Masonry Abutments 276 LF 5$                      1,380$                 276  
412 43901 Bituminous Concrete for Bridge Deck 41 TON 100$                  4,100$                 41  

TOTAL CATEGORY 4 COST 461,796$             
CONTINGENCY (25%) 115,449$             

TOTAL PROJECT COST 577,245$             

SAY 578,000$             

ROADWAY =

RECONSRUCTION OF CENTRAL AVENUE, PHASE II REPLACEMENT 
OF BRIDGE AT ALICEANNA STREET ALT. "A-1"

PENDING

DEPARTMENT OF TRANSPORTATION PRELIMINARY ENGINEER'S CONSTRUCTION COST ESTIMATE

CALENDAR DAYS FOR COMPLETION =

PREPARED BY: JGV

QUANTITY BREAK DOWNS AND FEDERAL AID PARTICIPATION PERCENTAGES ARE AS FOLLOWS:

PHONE NUMBER: 410-396-6913

ADVERTISE DATE:

PROJECT TITLE:

ACCOUNT NO.:

BRIDGES = 
TOTAL LENGTH =

CHECKED BY:

CITY DOT PM: Michael Wilmore

N:\31576-007\Engineering\Cost Est\Preliminary\Bridge\Central Avenue Phase II Bridges Cost Estimate 2012-10-04



40000 Approach Slab Concrete
Mix No. 6 Concrete - Approach Slab CY 65                       $750.00 $48,375   
Mix No. 6 Concrete - Sleeper Slab CY 39                       $750.00 $29,250   
Epoxy Coated Reinforcement Steel LBS 20,700                $1.50 $31,050   
Crushed Aggregate Base SY 155                     $10.00 $1,550   

$110,225   

40117 Removal of Existing Bridge Superstructure SF 2,180                  $25.00 $54,500   

40119 Removal of Portions of Existing Bridge Substructure CY 42                       $250.00 $10,500   

42303 Substructure Concrete
Mix No. 6 Concrete - Abutment Cap CY 28                       $750.00 $21,000   
Epoxy Coated Reinforcement Steel - Abutment Cap LBS 4,900                  $1.50 $7,350   
Non-Epoxy Coated Reinforcement Steel - Dowels to Existing Abutment EA 276                     $6.75 $1,863   

$30,213   

42401 Superstructure Concrete
Mix No. 6 Concrete - Composite Deck CY 43                       $750.00 $32,250   
Bridge Roadway Joint - Rubberized Grout Joint Seal LF 56                       $50.00 $2,800   

$35,050   

42419 Prestressed Concrete 25 Foot Slab Beams
Prestressed Concrete 25 Foot Slab Beams LS 1                         $119,242.00 $119,242   
25 Ton Crane and Labor for Slab Beam Installation DAY 2                         $8,000.00 $16,000   
Plain Elastomeric Bearing Pads EA 32                       $500.00 $16,000   

$151,242   

43304 Epoxy Coated Reinforcing Steel for Superstructure LBS 8,600                  $1.50 $12,900   

Replacement of Bridge BC 8019 at Aliceanna Street

Alternative "A-1"

BALTIMORE CITY

RECONSTRUCTION OF CENTRAL AVENUE, PHASE II

CATEGORY CODE ITEM DESCRIPTION UNIT TOTAL QTY. UNIT PRICE AMOUNT

N:\31576-007\Engineering\Cost Est\Preliminary\Bridge\Central Avenue Phase II Bridges Cost Estimate 2012-10-04



 DATE: October 3, 2012

    

PROJECT NO.: TR012317  
0.59 MILES
0.05 MILES
0.64 MILES

 

 
FUNDS A - CITY OF BALTIMORE PARTICIPATING AT 100 PERCENT
FUNDS B - FEDERAL AID PARTICIPATING AT 100 PERCENT
FUNDS C - 

ITEM 
NO.

CATEGORY 
CODE NO. ITEM DESCRIPTION QUANT. UNIT  UNIT COST TOTAL QUANTITY 

Funds - A
QUANTITY 
Funds - B

QUANTITY 
Funds - C

CATEGORY 4 - STRUCTURES
401 40000 Approach Slab Concrete 1 LS 110,225$           110,225$             1
402 40000 Steel Plating for MOT 6,534 LBS 5$                      32,670$               6,534
403 40000 12 Inch Diameter Steel Pipe Pile 1,795 LF 95$                    170,525$             1,795  
404 40000 12 Inch Diameter Steel Pipe Test Pile 95 LF 150$                  14,250$               95  
405 40000 Disposal of Contaminated Soils 247 TON 100$                  24,705$               247
406 40001 Class #3 Excavation for Structures 349 CY 40$                    13,960$               349  
407 40117 Removal of Existing Bridge Superstructure 1 LS 54,500$             54,500$               1  
408 40119 Removal of Portions of Existing Bridge Substructure 1 LS 8,000$               8,000$                 1  
409 41985 Pile Load Test 2 EA 2,500$               5,000$                 2  
410 42303 Substructure Concrete 1 LS 49,613$             49,613$               1  
411 42401 Superstructure Concrete 1 LS 48,250$             48,250$               1  
412 42419 Prestressed Concrete 37 Foot Slab Beams 1 LS 197,273$           197,273$             1  
413 43304 Epoxy Coated Reinforcing Steel for Superstructure 1 LS 17,700$             17,700$               1  
414 43901 Bituminous Concrete for Bridge Deck 78 TON 100$                  7,800$                 78  

TOTAL CATEGORY 4 COST 754,471$             
CONTINGENCY (25%) 188,618$             

TOTAL PROJECT COST 943,088$             

SAY 944,000$             

ROADWAY = CALENDAR DAYS FOR COMPLETION =

DEPARTMENT OF TRANSPORTATION PRELIMINARY ENGINEER'S CONSTRUCTION COST ESTIMATE

PREPARED BY: JGV
PROJECT TITLE: RECONSRUCTION OF CENTRAL AVENUE, PHASE II REPLACEMENT 

OF BRIDGE AT ALICEANNA STREET ALT. "A-2"
CHECKED BY:

ACCOUNT NO.: CITY DOT PM: Michael Wilmore
PHONE NUMBER: 410-396-6913

BRIDGES = ADVERTISE DATE: PENDING
TOTAL LENGTH =

QUANTITY BREAK DOWNS AND FEDERAL AID PARTICIPATION PERCENTAGES ARE AS FOLLOWS:

N:\31576-007\Engineering\Cost Est\Preliminary\Bridge\Central Avenue Phase II Bridges Cost Estimate 2012-10-04



40000 Approach Slab Concrete
Mix No. 6 Concrete - Approach Slab CY 65                       $750.00 $48,375   
Mix No. 6 Concrete - Sleeper Slab CY 39                       $750.00 $29,250   
Epoxy Coated Reinforcement Steel LBS 20,700                $1.50 $31,050   
Crushed Aggregate Base SY 155                     $10.00 $1,550   

$110,225   

40117 Removal of Existing Bridge Superstructure SF 2,180                  $25.00 $54,500   

40119 Removal of Portions of Existing Bridge Substructure CY 32                       $250.00 $8,000   

42303 Substructure Concrete
Mix No. 6 Concrete - Pile Cap CY 49                       $750.00 $36,750   
Epoxy Coated Reinforcement Steel - Abutment Cap LBS 8,575                  $1.50 $12,863   

$49,613   

42401 Superstructure Concrete
Mix No. 6 Concrete - Composite Deck CY 59                       $750.00 $44,250   
Bridge Roadway Joint - Rubberized Grout Joint Seal LF 80                       $50.00 $4,000   

$48,250   

42419 Prestressed Concrete 37 Foot Slab Beams
Prestressed Concrete 37 Foot Slab Beams LS 1                         $164,273.00 $164,273   
40 Ton Crane and Labor for Slab Beam Installation DAY 2                         $8,500.00 $17,000   
Plain Elastomeric Bearing Pads EA 32                       $500.00 $16,000   

 $197,273   

43304 Epoxy Coated Reinforcing Steel for Superstructure LBS 11,800                $1.50 $17,700   

BALTIMORE CITY

RECONSTRUCTION OF CENTRAL AVENUE, PHASE II

Replacement of Bridge BC 8019 at Aliceanna Street

CATEGORY CODE ITEM DESCRIPTION UNIT TOTAL QTY. UNIT PRICE AMOUNT

Alternative "A-2"

N:\31576-007\Engineering\Cost Est\Preliminary\Bridge\Central Avenue Phase II Bridges Cost Estimate 2012-10-04



 DATE: October 3, 2012

    

PROJECT NO.: TR012317  
0.59 MILES
0.05 MILES
0.64 MILES

 

 
FUNDS A - CITY OF BALTIMORE PARTICIPATING AT 100 PERCENT
FUNDS B - FEDERAL AID PARTICIPATING AT 100 PERCENT
FUNDS C - 

ITEM 
NO.

CATEGORY 
CODE NO. ITEM DESCRIPTION QUANT. UNIT  UNIT COST TOTAL QUANTITY 

Funds - A
QUANTITY 
Funds - B

QUANTITY 
Funds - C

CATEGORY 4 - STRUCTURES
401 40000 Approach Slab Concrete 1 LS 175,710$           175,710$             1
402 40000 Stiffened Plates for MOT 6,645 LBS 5$                      33,225$               
403 40000 Disposal of Contaminated Soils 267 TON 100$                  26,730$               
404 40001 Class #3 Excavation for Structures 375 CY 40$                    15,000$               375  
405 40117 Removal of Existing Bridge Superstructure 1 LS 86,000$             86,000$               1  
406 40119 Removal of Portions of Existing Bridge Substructure 1 LS 7,250$               7,250$                 1  
407 42303 Substructure Concrete 1 LS 74,885$             74,885$               1  
408 42401 Superstructure Concrete 1 LS 56,650$             56,650$               1  
409 42419 Prestressed Concrete 25 Foot Slab Beams 1 LS 239,755$           239,755$             1  
410 43304 Epoxy Coated Reinforcing Steel for Superstructure 1 LS 20,700$             20,700$               1  
411 43503 Drilled Holes in Existing Masonry Abutments 444 LF 5$                      2,220$                 444  
412 43901 Bituminous Concrete for Bridge Deck 59 TON 100$                  5,900$                 59  

TOTAL CATEGORY 4 COST 744,025$             
CONTINGENCY (25%) 186,006$             

TOTAL PROJECT COST 930,031$             

SAY 931,000$             

ROADWAY = CALENDAR DAYS FOR COMPLETION =

DEPARTMENT OF TRANSPORTATION PRELIMINARY ENGINEER'S CONSTRUCTION COST ESTIMATE

PREPARED BY: JGV
PROJECT TITLE: RECONSRUCTION OF CENTRAL AVENUE, PHASE II REPLACEMENT 

OF BRIDGE AT FLEET STREET ALT. "F-1"
CHECKED BY:

ACCOUNT NO.: CITY DOT PM: Michael Wilmore
PHONE NUMBER: 410-396-6913

BRIDGES = ADVERTISE DATE: PENDING
TOTAL LENGTH =

QUANTITY BREAK DOWNS AND FEDERAL AID PARTICIPATION PERCENTAGES ARE AS FOLLOWS:

N:\31576-007\Engineering\Cost Est\Preliminary\Bridge\Central Avenue Phase II Bridges Cost Estimate 2012-10-04



40000 Approach Slab Concrete
Mix No. 6 Concrete - Approach Slab CY 103                    $750.00 $77,250   
Mix No. 6 Concrete - Sleeper Slab CY 62                      $750.00 $46,500   
Epoxy Coated Reinforcement Steel LBS 33,000               $1.50 $49,500   
Crushed Aggregate Base SY 246                    $10.00 $2,460   

$175,710   

40117 Removal of Existing Bridge Superstructure SF 3,440               $25.00 $86,000   

40119 Removal of Portions of Existing Bridge Substructure CY 29                    $250.00 $7,250   

42303 Substructure Concrete
Mix No. 6 Concrete - Abutment Cap CY 71                      $750.00 $53,250   
Epoxy Coated Reinforcement Steel - Abutment Cap LBS 12,425               $1.50 $18,638   
Non-Epoxy Coated Reinforcement Steel - Dowels to Existing Abutment EA 444                    $6.75 $2,997   

$74,885   

42401 Superstructure Concrete
Mix No. 6 Concrete - Composite Deck CY 69                      $750.00 $51,750   
Bridge Roadway Joint - Longitudinal Centerline Joint LF 28                      $75.00 $2,100   
Bridge Roadway Joint - Longitudinal Rubberized Grout Joint Seal LF 56                      $50.00 $2,800   

$56,650   

42419 Prestressed Concrete 25 Foot Slab Beams
Prestressed Concrete 25 Foot Slab Beams LS 1                        $188,755.00 $188,755   
25 Ton Crane and Labor for Slab Beam Installation DAY 3                        $8,000.00 $24,000   
Plain Elastomeric Bearing Pads EA 54                      $500.00 $27,000   

$239,755   

43304 Epoxy Coated Reinforcing Steel for Superstructure LBS 13,800             $1.50 $20,700   

BALTIMORE CITY

RECONSTRUCTION OF CENTRAL AVENUE, PHASE II

Replacement of Bridge BC 8020 at Fleet Street

CATEGORY CODE ITEM DESCRIPTION UNIT TOTAL QTY. UNIT PRICE AMOUNT

Alternative "F-1"

N:\31576-007\Engineering\Cost Est\Preliminary\Bridge\Central Avenue Phase II Bridges Cost Estimate 2012-10-04



 DATE: October 3, 2012

    

PROJECT NO.: TR012317  
0.59 MILES
0.05 MILES
0.64 MILES

 

 
FUNDS A - CITY OF BALTIMORE PARTICIPATING AT 100 PERCENT
FUNDS B - FEDERAL AID PARTICIPATING AT 100 PERCENT
FUNDS C - 

ITEM 
NO.

CATEGORY 
CODE NO. ITEM DESCRIPTION QUANT. UNIT  UNIT COST TOTAL QUANTITY 

Funds - A
QUANTITY 
Funds - B

QUANTITY 
Funds - C

CATEGORY 4 - STRUCTURES
401 40000 Approach Slab Concrete 1 LS 180,860$           180,860$             1
402 40000 Stiffened Plates for MOT 10,659 LBS 5$                      53,295$               10,659
403 40000 12 Inch Diameter Steel Pipe Pile 4,840 LF 95$                    459,800$             4,840
404 40000 12 Inch Diameter Steel Pipe Test Pile 88 LF 150$                  13,200$               88
405 40000 Disposal of Contaminated Soils 527 TON 100$                  52,650$               527
406 40001 Class #3 Excavation for Structures 667 CY 40$                    26,680$               667  
407 40117 Removal of Existing Bridge Superstructure 1 LS 86,000$             86,000$               1  
408 40119 Removal of Portions of Existing Bridge Substructure 1 LS 7,250$               7,250$                 1  
409 41985 Pile Load Test 2 EA 2,500$               5,000$                 2
410 42303 Substructure Concrete 1 LS 176,000$           176,000$             1  
411 42401 Superstructure Concrete 1 LS 74,150$             74,150$               1  
412 42419 Prestressed Concrete 42 Foot Slab Beams 1 LS 387,500$           387,500$             1  
413 43304 Epoxy Coated Reinforcing Steel for Superstructure 1 LS 27,000$             27,000$               1  
414 43901 Bituminous Concrete for Bridge Deck 91 TON 100$                  9,100$                 91  

TOTAL CATEGORY 4 COST 1,558,485$          
CONTINGENCY (25%) 389,621$             

TOTAL PROJECT COST 1,948,106$          

SAY 1,949,000$          

ROADWAY = CALENDAR DAYS FOR COMPLETION =

DEPARTMENT OF TRANSPORTATION PRELIMINARY ENGINEER'S CONSTRUCTION COST ESTIMATE

PREPARED BY: JGV
PROJECT TITLE: RECONSRUCTION OF CENTRAL AVENUE, PHASE II REPLACEMENT 

OF BRIDGE AT FLEET STREET ALT. "F-2"
CHECKED BY:

ACCOUNT NO.: CITY DOT PM: Michael Wilmore
PHONE NUMBER: 410-396-6913

BRIDGES = ADVERTISE DATE: PENDING
TOTAL LENGTH =

QUANTITY BREAK DOWNS AND FEDERAL AID PARTICIPATION PERCENTAGES ARE AS FOLLOWS:

N:\31576-007\Engineering\Cost Est\Preliminary\Bridge\Central Avenue Phase II Bridges Cost Estimate 2012-10-04



40000 Approach Slab Concrete
Lightweight Concrete - Approach Slab CY 103                    $800.00 $82,400   
Mix No. 6 Concrete - Sleeper Slab CY 62                      $750.00 $46,500   
Epoxy Coated Reinforcement Steel LBS 33,000               $1.50 $49,500   
Crushed Aggregate Base SY 246                    $10.00 $2,460   

$180,860   

40117 Removal of Existing Bridge Superstructure SF 3,440               $25.00 $86,000   

40119 Removal of Portions of Existing Bridge Substructure CY 29                    $250.00 $7,250   

42303 Substructure Concrete
Lightweight Concrete - Abutment Stem CY 60                      $800.00 $48,000   
Lightweight Concrete - Pile Cap CY 100                    $800.00 $80,000   
Epoxy Coated Reinforcement Steel LBS 32,000               $1.50 $48,000   

$176,000   

42401 Superstructure Concrete
Lightweight Concrete - Composite Deck CY 90                      $750.00 $67,500   
Bridge Roadway Joint - Longitudinal Centerline Joint LF 38                      $75.00 $2,850   
Bridge Roadway Joint - Rubberized Grout Joint Seal LF 76                      $50.00 $3,800   

$74,150   

42419 Prestressed Concrete 42 Foot Slab Beams
Prestressed Lightweight Concrete 42 Foot Slab Beams LS 1                        $335,000.00 $335,000   
40 Ton Crane and Labor for Slab Beam Installation DAY 3                        $8,500.00 $25,500   
Plain Elastomeric Bearing Pads EA 54                      $500.00 $27,000   

$387,500   

43304 Epoxy Coated Reinforcing Steel for Superstructure LBS 18,000             $1.50 $27,000   

BALTIMORE CITY

RECONSTRUCTION OF CENTRAL AVENUE, PHASE II

Replacement of Bridge BC 8019 at Aliceanna Street

Alternative "F-2"

CATEGORY CODE ITEM DESCRIPTION UNIT TOTAL QTY. UNIT PRICE AMOUNT

N:\31576-007\Engineering\Cost Est\Preliminary\Bridge\Central Avenue Phase II Bridges Cost Estimate 2012-10-04



 DATE: October 3, 2012

    

PROJECT NO.: TR012317  
0.59 MILES
0.05 MILES
0.64 MILES

 

 
FUNDS A - CITY OF BALTIMORE PARTICIPATING AT 100 PERCENT
FUNDS B - FEDERAL AID PARTICIPATING AT 100 PERCENT
FUNDS C - 

ITEM 
NO.

CATEGORY 
CODE NO. ITEM DESCRIPTION QUANT. UNIT  UNIT COST TOTAL QUANTITY 

Funds - A
QUANTITY 
Funds - B

QUANTITY 
Funds - C

CATEGORY 4 - STRUCTURES
401 40000 Reinforced Machine Spiral Wound PVC Liner Pipe 720 LF 3,500.00$          2,520,000$          720
402 40000 Lateral Connections 20 EA 3,300.00$          66,000$               20  
403 42501 Mix No. 1 Subfoundation Concrete - Filling Bridge Voids 192 CY 750.00$             144,000$             192  
404 42501 Mix No. 1 Subfoundation Concrete - Filling Behind Lining Grout Walls 679 CY 200.00$             135,740$             679  

TOTAL CATEGORY 4 COST 2,865,740$          
CONTINGENCY (25%) 716,435$             

TOTAL PROJECT COST 3,582,175$          

SAY 3,583,000$          

BRIDGES = ADVERTISE DATE: PENDING
TOTAL LENGTH =

QUANTITY BREAK DOWNS AND FEDERAL AID PARTICIPATION PERCENTAGES ARE AS FOLLOWS:

ROADWAY = CALENDAR DAYS FOR COMPLETION =     DAYS

DEPARTMENT OF TRANSPORTATION PRELIMINARY ENGINEER'S CONSTRUCTION COST ESTIMATE

PREPARED BY: JGV
PROJECT TITLE: RECONSRUCTION OF CENTRAL AVENUE, PHASE II INSTALLATION 

OF STRUCTURAL LINING
CHECKED BY:

ACCOUNT NO.: CITY DOT PM: Michael Wilmore
PHONE NUMBER: 410-396-6913

N:\31576-007\Engineering\Cost Est\Preliminary\Bridge\Central Avenue Phase II Bridges Cost Estimate 2012-10-04




